Waxed paper sputum cartons obtained from the manufacturers contained very few organisms. Similar cartons which had been stored in hospital wards were often contaminated with hospital dust. This contamination was sometimes sufficiently marked to be misleading. Coliform organisms are particularly liable to cause confusion.
In many hospitals waxed paper cartons are used for collecting specimens of sputum. Recently we observed substantial deposits of London soot in some unused cartons stored in a ward, and it seemed possible that significant numbers of airborne microbes might also be gaining access to the cartons. A number of unused cartons were therefore sampled to find out whether they contained any organisms, and, if so, whether these were likely to be misleading.
Methods
Source of Cartons.-The cartons were supplied by the manufacturers in batches of 1,000 packed in a cardboard case. The cartons themselves were not individually wrapped, but the lids were wrapped in paper in batches of 20. In the wards the cartons were kept in cupboards, sometimes enclosed in the paper bags in which they were issued by the stores though often exposed to the air in trays or boxes. The lids were usually kept in their original wrappings.
Over a period of three months 100 cartons were collected from the wards and 100 cartons from the stores. Those from the stores included 50 cartons taken at random and 50 obtained from a new case of cartons which we opened ourselves. Lids were placed on the cartons at the time of collection.
Sampling of Cartons.-Digest broth, 2 ml., was added to each carton, and with the lid held on firmly the contents were swirled vigorously 10 times. A sample of the washings (usually 0.5 ml.) was then spread on blood agar plates which had been freshly poured and dried. The plates were inspected after aerobic incubation for 24 hours at 37' C. and re-inspected after a further 24 hours at room temperature. The different types of colony on each plate were noted and representative colonies were identified. The total number of colonies on each plate ard the different types of organism which made up this total were counted. The number of organisms in each carton was calculated.
Artificial Contanination of Cartons.-A patient with exfoliative dermatitis, known to disseminate vast numbers of Staphylococus aureus, was used as the source of this organism. Large numbers of cartons from a new batch known to contain very few organisms were exposed in his room while the bed was made and the room dusted. From colony counts on blood agar plates exposed at the same time the probable number of organisms falling into each carton was calculated.
To prepare cartons containing Bacterium coli suitable dust was generated by shaking pieces of cotton cloth which had been impregnated with a broth culture and then dried for 24 hours at 37' C. Table I summarizes the average counts obtained by sampling 100 cartons from the wards and 100 cartons from the stores. It will be seen that very few organisms were recovered from 50 cartons from a new batch obtained straight from the manufacturers. Higher counts were obtained from 50 cartons collected at random from the stores, suggesting that some contamination occurred in this building. However, these counts were very much smaller than counts obtained from cartons from the wards. The counts of total organisms from individual cartons varied greatly and are analysed further in Table II . It will be noted that 70% of the cartons obtained from the stores were sterile compared with only 4% of those obtained from the wards. At the other end of the scale no carton from the stores contained more than 1,000 organisms, but six cartons from the wards gave counts higher than this. The extent to which cartons were contaminated bore no obvious relation to the type of ward or their rate of turnover of cartons. In general the total counts were lowest in those wards, medical or surgical, where cartons were stored under conditions preventing free access of dust.
Results
Support for the view that contamination of the cartons was usually airborne was given by the fact that the incidence of Staph. aureus in the flora of cartons agreed surprisingly well with what was already known of the incidence of this organism in the air of different wards. In particular, the air of two wards used for patients with skin diseases was usually far more heavily polluted with Staph. aureus than the air in any other ward in the hospital; these two skin wards were the main source of Staph. aureus from sputum cartons. The numbers of these organisms isolated from the two skin wards and 18 other wards are compared in Table IV . Of the nine cartons from the skin wards which grew Staph. aureus, four contained Discussion To assess the significance of organisms isolated from sputum is one of the most difficult problems in routine clinical bacteriology. In recent years the problem has become more difficult because the widespread use of powerful antibiotics has vastly increased the number of specimens containing Bact. coli, Proteus, paracolons, and other Gramnegative bacilli which are able to gain a footing in the respiratory tract when the normal coccal flora are suppressed.
Although these coliform organisms are often present in only small numbers there are advantages in investigating them, as the findings may occasionally be of help if the same organisms are isolated from subsequent specimens from the same patient.
If attention is going to be paid to small numbers of coliform organisms it is reasonable to insist that the specimen should be collected in a clean container. Of all the organisms isolated from contaminated cartons it seems that coliform organisms are most likely to cause confusion. How often this occurs is largely irrelevant as the problem can be solved quite simply: sputum cartons should be individually wrapped, kept in a dust-proof container, or stored with their lids on.
